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STUDIES   ON    GROWTH. 

IV.  THE  ACTION  or  YEAST  FRACTIONS  ON  THE 
GROWTH  or  RATS. 

Ilv   CVMIMril    IINK    vvr,    AUCHIHAf.l)   |l|tl  i  I      \I  \(    u,l,l  \l  • 

lA    ..,.     Ih,     ,!.„.,„t     \Um.,ru,l    l/,„,,„„l,     ll„rnn,.,n     l{...„rrh     /.„/„„,„„,, 

" '■'"  "•■'>•"'•'■    -V^"-   )■'"'■.  '."'/  Ih,  lUi,.,,,,....,,  of  l:„f,..l..,„r„l 

f  hiHUHlni,   rn,vii.-,ili)  „/  Tiiriiiil,,  i 

i.llii  iiv.il  fi.r  piililii  iliun.  Anu'im  .1.  I'iKi.) 

Th.'  C-I..X.-  rHationsliip  ..vi^fi„K  hrtw.-n,  thr  l.,-i,-l.rn  hkI 
nmuti.  pn.l.lrn.s  HiiKK,..sts  tl.,.  posHil.ili.  v  .,f  .•,  fr  HtioMMii.,,,  „f 
til-  Mv,.  .s.,l.staiMV  alonu  linrs  ,-ilr,..M|v  „....|  i,,  ,|„.  invrsfi^aOnn 
ot  Kor.-lH.ri.  .\.Tur,li„«|y  ph.Hp|,„t,u,K,ti..  a.-M  «,,^  hi'\vvU;1 
U'l-  fhc  hrsl  aft,..npt  ...  M-pMn.t..  .„ir  ,.  pliv.i..|oKi,.,,llv  i.,.|,vi. 
fr:MHo|i  wl.icl,  «„uM  xtii.iulaf,.  fh,.  urouti,  of  voukk  r,t<  Tlio 
.■xp.-nM...ntaI  .liUl.-iKi,...  whirl,  |,;,m.  ,.,.p,.at.M'llv  I,,.,.,,  rmplia^ 
m/.mI  „,  the  .nv.-si.natioM  „f  fh.  l„,i-lM.n  vit.uni,,..,  .l...-  U,  in- 
st.il'ihty  of  this  siihstaiif,.,  wn-  :0-n  r.„o„„f,.r,.,|  ,„  ,h,.  -tmlv 
"u  Knmth.  Th..  phyHiol„ni.Ml  activity  .,f  il,..  .hHVivni  fr;...,,,,,; 
.l>iuinisho.«  with  each  iiiahipi.lation  an.l  l.„th  thr  p.ul.l..„H  of 
I-i-Imti  n.ul  of  Krouth  u.ll  not  I.,-  solv.l  until  nioiv  suit.l,!,. 
iiiithoils  tor  the  isolation  r,f  vitaniinc  arc  avaihtl.lc 

Th..  results  ol.tuin..,!  so  far  .l.-ariy  indiratu  that  tlu-  urowth- 
pr-miotiiiK  suhstanc..  is  analoKoiis  to  ai,<l  possihlv  i,|,.nti.-al  with 
tl-  lu-ri-lM-ri  vitamin,,  an-i  ,an  1...  almost  ontirrlv  prrripitat.-.i 
«itl.  i)hosp|,otunKsti(.  aci.l.     Suhs,.qu,.nt  fractionation  of  th..  r..^- 

"I""  ol.tai..t.d  from  th..  .{...•o,np.,s...l  pr..,.ipitat..  with  sihvr  nin-itc- 
and  also  with  silvvr  nitrat.'  an.l  l.aryta  has  shown  that  the 
pn..ipital,,.  .•ontaininj;  purine  Imses  an.]  th,.  (ijtrat,.  from  the 
8ilv,.r  nitrate  and  haryta  pr,.,-ipitati,.n  ar.-  ..ntiivly  lu-gative  'is 
to  their  growth-promotinu  a.lion;   wlien-as  th,.  sul-staiiLvs  pre- 
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ripitutiHl  with  Bilvrr  nitrntn  ntnl  liaryta  |MM<m>i«  Iranit  ni   • 
nclivily   of   ihi-    irutini    phonphotiinfEntti- ni'iit    prrripitalt'.      '■    . 
i'X|M'rmiiuilnl  cviiifiirc  mtlicnti'ii  that  I'diiiiuhTulily  litrK*'r  l|tl^  . 
titii'M  of  vituiiiiiii'N  nrn  ni'iTiimiry  fur  xlirinilntinK  Mrowth  itiuri  ''  r 
furitiK  iH>rt-l)rrt,  ntid  the  Uimu'm  iirctirritiK  liuritiK  frnrtiiMtu'i 
art'  Miiiri*  tiptmri'tit  iti  the  fornirr  than  in  thn  latti>r  priw.     II>>    . 
(•vi-r,   It   iiiiiHt    Im!  ndriiitti'il    thnt    Mhili>  it    m  utU'tTtaiii   nhcii    ' 
thfxt'  two  HiilHftiitK'i'n  ur«>  jlu'iiuiiilly  jhlfm'tit,  i\w  rr>iiill>i  • 
tiiiiDtl  do  not  i*X('hi<ii>  Mtith  u  |K>i*«iliilily.     Lloyd'a  rciiKftit     .< 
rcroiiinu'rult'd  liy  Hi'idell,'  hint  iilfio  liii>ti  iiwil  ii«  n  prfcipii,,! ! 

Hilhiiiif  riiiuli  Hij(Ti-t!H,  itM  th«<  riilH  on  the  liltrtttf  have  til«o  n\ 

inrri'iiu'iifK  in  growth. 

In  the  tirMt  tiifltunco  iiiitolyzcti  ycniit  wuh  shiclitly  ikriiliii,  i 
with  hytlrin'hlorip  acid  and  coiiiplctrly  |>ri>cipitat(>«l  witli  pli<w. 
phiitiiiiK'itic  arid,  ciin'fiilly  avoidiriK  an  cxcpttn  of  thix  nvinri,' 
AffiT  allowing  tho  niixtun'  to  xtanil  for  21  hourH,  the  procipitair 
wan  collected  on  a  Uiichner  funnel  an<l  ri'iH'ateilly  waiihed  ^miIi 
a  •'old  iM>lution  of  phonphotiiiiKxtic  arid  containing  hydroi'liliit;'- 
aciil.  The  precipitate  wan  then  decoinpoHed  liy  the  imi'iIm"! 
de-tcrthed  hy  Van  Hlyke,'  with  a  mixture  of  ainyl  alcohol  uiil 
ether  and  hydrochloric  acid,  otdy  a  nrnall  quantity  of  the  preci|M- 
tate  rentaining  unchanged.  After  filtration  of  thii<  Hiiiall  fraitinf 
the  aqiieoUH  extract  wa.H  eva|M)rated  in  vacuo  and  tht-  reMidiii- 
made  up  to  a  known  volume  and  mixed  in  the  diet  in  rpianliiiK 
calculated  from  the  amount  of  autolyzc<l  yeast  neoeHnary  to 
promote  growth.  Howj^ver,  the  tpiuntity  of  this  fraction  hid 
tt)  he  doubled  and  even  tripled  in  order  to  obtain  mitiMfacii.rv 
rcKults.  The  phoaphotungHtic  acid  filtrate  was  worked  out  n. 
a  similar  way.  Thia  process  offers  the  advantage  that  the  yca-t 
fraction  is  comp!<  tely  freed  from  substances  soluble  in  li|M>iii 
solvents.  The  purine  fraction  was  obtained  from  the  phosplio- 
tungstic  acid  precii)itato  fraction  by  precipitation  with  siImt 
nitrate  and  subsequent  decomposition  with  sulfuretted  hydro- 
gen. The  filtrate  fron»  the  purine  bases  was  precipitattd  wuli 
baryta  in  the  usual  way  and  the  precipitate  decomposed,  frr.  ,| 
from  traces  of  baryta,  evaporated,  and  tho  residue  mixe<l  wi'h 
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t(»  JM  Th..  lilimti.  frtMii  Ui..  (m.-tion  «,nfnininf  vit.niinr. 
»..»  rP|.mr,p,f,M,.,|  «„(,  pll.«t.l...fM».«.llr  ari.l  «,„|  ,»,,.  ..rr.,,,,. 
la...  o  ,»„.,„..|  nfur  thorough  wa.h.nK.  .I.M-..n,|K,«.,l  ,*„(,  ,my| 
.1. ..(...  r»„|  ...h..r.  Tl...  nm.lf.  «„».  ,»,«  ,,„rm..  fmn,.,,,  ,.„.|  „|,„ 
.,!(.  ih.  mlvrr  iMlriii.-l„.rv»n  (iltm...  «r„  „ot  inr|,„l,..|  ,„  f|,„ 
(«|W  .  Vv  »,.r,.  Mit.rrly  .M<ritiv...  Th..  pff...i  „f  ih,.  ..U.-r 
DLrut-l.  vttt  fnu-,,,..,  «,.«  ,M.f  *ufli.-...,.tlv  iii«rk...|  to  ,.,„^mr,ig« 
...tiher  uiv.-MiK«ti..n.     n...  .liH  .onlnii,...!  I«nl  ..«  il,,.  fiU  c,,n- 

.t.(i,,.nt  »„<!  I  |H.r  r..|il  ».kI..imi  Uuwimtmte  «*..n  ml.l...|  r,,  .uMUrul- 
.?.■  the  hy.lr.,.l,l..ri.'  h.i.|  pn-wi.t  i.,  t|„»  frH.f,.,ri.     Oru.ir..  ii.u-e 

to  .1...  rxt....t  ..f  I  ,..■    a  ,|ay  «,„  ,„|.|,..|  ,„  „„.  .J„„k.n«  v  ut'r  U, 

pn  Vint  th(«  i,UM-t  of  morhiittr  Mvmptomf. 
AlarK..n,ii..h..r.,f  rat«  Hrrr  k..pt  o„  tl...  almo  .I.Hh,  .MHTmllv 

m,  fh..  ph.*pho.uhK>.t,r  pr.r.p.tut..  ,,,,.1  tiltn.t.-  ar,.!  fh-  r.ror.l. 

of  .„■  y  a  f..w  u,.,..  ...|....,...|  for  ,M.I,|,..a.,on,  i„  or.J.T  to  «iv,.  .,«..•.. 

Kal«  ».uul  10  w.Ti.  krpf  on  pl,o.p|,o»,„iK«ti.-  ari.l  filtr.il..  lhro.i«|,- 

■mt  Iht.  exiH'TunvM.     I{«t„   ||   a„,l    12  v^,.r..  .hunK-l  affr  .11 

daN.   to   tu-   .hH    .•o,.t..t,nmu    tl...    plu.,.photung«t..    pr...ip,iat.. 

fra.  tion  whnh  «a.  follo,v..,l  l.y  „,.  ,n.prov..„u.„t  w«rrat.l..,K  the 

vi..«  tl.at  tlu.  Krowtl.-proniotw.g  Milmtan..,.  in  contai,,..,!  ,„  ,hi« 

pre.  ipituto  (FiK.  2  l»). 
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A  ikji'ond  Kerins  of  cxiKTiiiiPiitR  was  rtirriwl  out  on  prc-iwwl  via^t 
which  hiul  Imwii  hi-ntcil  with  10  |mt  ront  milfiiric  arid  iit  1)0  '"V 
for  <l  hours.  Thu  hydrolvHiit''  wiis  filtcnuj,  ilihitol  with  m 
equal  vohiiii«  of  wator,  i»i«l  prccipitfttod  with  phosphotuiiK-'r 
acid,  .\ftnr  stundiim  for  21  hours  tho  prccipit.iti>  wji.m  filtii.l 
at  tho  pump  und  well  washed  with  .')  jwr  cent  suhuric  acid. 

The  pniipitiitn  wum  diMMnni)o«fd  in  the  oniituirv  way  wiili 
harj'tu.  Thc!  finid  sohition,  shKhtly  :icid,  was  iH!utruhzfd  Wi'h 
•odium  carlMin.itr,  carffully  avoiding  an  pxco!<.<i,  distilled  in  in,  //, 
■tandarchzi'd,  und  tlotinito  (juuntitK'n  were  addeil  to  the  diet.    The 
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llti.  ilt..t  <'<MiiniiitiiK  i»M.  miUtaiHM  ,.r.'fi|.UtttP.|  l.y  |.h.wj.h»- 
ummntc  iKt.i  wa«  M  i„  (.„„  ,au  dUtu  mt  i.,  n.i,  |.',g  |,  „„j 
crial.W  th.'fu  to  .l-.iil.l..  Ih.ir  ..riKiriiil  wxiihl  .nftir  ,Ji  t..  .»♦(  .|„>». 
Ihw  i«  nlxHil  .|.Mi„l,.  llu.  l„.„.  rrquirwl  wti-r.  y,.,,«t  ti.  thi.  «Mirf« 
of  vUanurH'M  hi..|  iI...  .l.-prwnult.m  m du«  t»  Om»  frruitmwiMw  with 
Uiif  prcriintntiiiK  r«»i«ui<nl. 

Two  rnta  tM  ,iri.l  W,  Hg.  i  h)  wor,.  f..,|  ihit  .|i..t  .•.mtiuniiiK  the 
r.-.iilu.'  from  th.'  |ili...ptH.tiir.K«K..  filirat,.  \(,^r  ;»H  .|hv»  fh.-y 
l.,..|  a.l.l...|  only  „  thtr.l  to  Ui.'ir  ovikhuiI  w..,i{ht  lut.l  hn.l  .til 
ih..  extcfriml  iyiii|>toniii  of  m  arut«  .l.-Jinrni-v.  Thi.i,  ihr.  ,U„i 
«%.ih  Iht!  pr.Mipu«t„  w.w  iiiil«t.tuUN|  „,„;  u,  n  .jnyn  th.-y  mpidly 
.|...il>k.,l  tlu'.r  origoul  »..||chl  mi.l  pr.-w.tiUMj  «  i,oriiml  .ipiH-uriu...... 
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SUMMARY. 

Tlic  fnictioiuition  of  ywist  with  phosphotuiiKStie  acid  slu.u- 
tliat  the  jirowtli-promoting  Kiili.staiic'o  is  carried  down  with  tin 
f)rcci|)it!itf  and  a  larnc  part  of  it.s  activity  is  lost  (hiring  tin 
fractioiiatioii.  The  iiistahilitj-  of  this  substance  when  fraction- 
ated with  silver  salts  presents  greater  difficulty  than  that  ex- 
perienced durinj;  the  fractionation  of  the  beri-heri  vitatnine.  It 
seems  jmssible  that  both  thes(!  probletns  can  only  bo  solvcil 
when  more  adequate  methods  are  available. 
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